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(54V CTOCOB BUnPAMeHVWgiE^OPMM- 
TOBAHHO« 06OMlHC« KOHOHHU 



(67) MaoGpa**H*e o.thpchtc* * c*oco6bm* 

poaaxHO* ©BcaflHO* kobohhw b He$T*nux « 
i W tlX cVtai*****. Ue/iwo HaoOpereHwa »a- 
AH^iti noMNU^M »M«icrwBHOCTit aunpaa- 

xo/tohhu, A"* sroro * o8caA*Y* wwtohhy cny 
CUQT. noaonwy fpy6 e rHApaaJiw**:** 
pNvpyioiueA roneuoA (flU nowaioi a TpyGu 
Winner*, noa pa6owM Aa™*""** n npdrfs- 
BPAnr napewattteHi** *oAot*Mw rpv* c 

flT «Ap/ib awnpaaAaeMor o y^aetKa, npimoM H3 
ta*AO* craAM" npOMMCA>r nepeMameHne 
kobokmw TpyO c fif *Aon* wnpaaJiaeMoro 
ymcnca cH*$y a«epx up* paGoMe* abb****** 



HsoapeTOH^ othqchtc» * cnocofcaM, 
npAf**M*e*ftiM *w* awwiabuhh cm*t*b 06* 
caAMt** icQ/iQHM b cK»a^cwK3x Ke*TAt«>* « ra- 
U>«OM nroMMiiwcfciHocm, a w^ocm apm 
P36ot3X no wiMran^KOMy peMOMrry ofcaflHwx 

Uenvto «o6peTCMHH bmbbtch noawwa- 

NH0 B^^OlCTMBHOCm &tfnpa*AOKM* AB^Op**- 

pobbwhoA o6caa«oa icanouHU. 

Ha $wM *3o6pa*BHa coMnoMOBta. onr 
meHna* b o6caAHy» KonoHxy *M*e bmopbb- 

AfteMOrO ytaCTKB m cocToaUiaa MB 
rHA p«BAvmBCKOfo pacuiwipwTena a bmab r*A- 
paB/ivweouX* AopnMpyiouteft rwoiw P wiana- 

mom A»* sanOAneMiiB *MA*oerno 
TpancnopTwow ko/iohkm Tpy6 » manaHOM A"* 
ciwaa MMAXoqm »o Tpy€ np* roa^bmc rtwo- 
hobkh KB dtaaxHiibi; Ha - pa6ora $op- 

Mupy touted ronoaxM » awnpaa/i^eMOM 
ysacTw: na <^ir3 - paape3 <frcpw«pyiom«A 



CnocoG »MtipawieH*fJi AB^opMJfpoaaHHo* 
o«caAHoa zonoHHu ocyuiecTB^HWT c/iaAy^ 

CnycwoT k awnpaan»BMOM« y^arrKy t 
MWiOHny Tpy6 3 c o>opMMpyiomf* ratoa«ofl 2. 
noABMcn b KonpHny Tpy63 *makoct* ooa P^ 0 " 
Him AaanemieM * 4tpotoaoA»r ncpem«u|BH»B 
KBfiOHHM Tpvfi 3 baoaw *MnpaaflnBMOfQYHacv 
u b npoueccfi (uBo^iera umwib. npiwaw paeo- 

Hlrfl UMWl npCWIBBOABT CTBAWftHO. B MB KaJCAO* 

ctba^m nppvtsaWT nepeHCiueKi^ koaommm 
rpyfi aAonb awnpaBUflBMoro yMacnca cw»y 

aaepx npu paGOMBH abb/ichw a rwApaa/m*©- 
ckoA ♦opM^pyiomtA fOiiOBice. 

Cnoco6 ocyuteCTB4B «t aiCAy«om«4M oopa- 

BOM. fc 

06caAMBJ9 nOAOMtia ahbmdtpom 146 mm c 
TO/iuv*Maft cranicH 10 mm cm«t» na r/i y e«He 
1200 m. MaTapHa* 66caAHort cc/»owhu ctanh 
rpynnirfnpoHiiocTMAf^ii-SSOOicrc/c^.^ - 

- ^BOOkfc/cm 2 ). UJa6noHOM AMaMCtpon 124 
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um onpeAeAMim M*npow>A«MOcn* a oScsahoh 
KunoHKO na r/ry6*HB I 200m. rto/iy*M*H not*&* 
Ky - W a6nCM na npoxoAKT UJaGnoH ah*"**- 
Pom 118 mm npoxOA**. XbctkkA raOapm 
4iopM«pyiomeA mao*** no ai*bmctpy cocTaa- 
a*ot116mm. 

YcTaNDtwiM paaA****"** cerropoa 4 
(VopMHpy<aue& ronoBKM. AnaneTp ux padA*w- 

My xv*8MCTpy o6c4A*oft *o/jomhu or AHfiMcrpa 
1 16 mm AO 4"a"eTf" ^26 mm. 

a>opMMpyiomaji ronOQKa 2. HactpoeHwa* 

H* 35A$HMWft MdKCW4a/lWHUft A^MCTp R D3C' 
UJHp«HHOM cocro«HMM, cOOTDerCTByiQiuMA HO- 

MMHaflMlQMy AM8MQTPY oOCMHflft KCAOHMhl. 

DfrycKaercn hmm cmatoto yMacnca. 

OnpoAtufttoT yeuiuta. cosAautMbM cox- 
TopaMM 4 4>opMHpyicm40A r am*** Ma sMyrpa*- 

HH* AH3M0TP o6C«AHO* lUWKJHttW & 

P-3,14 • 7.1 - 10 - 120- 26800 *r. 

tac D - 7.1 cm •? awytpawM** a*«m*tp pew- 
hobo* ynm>Twvn«#i*Hoft MdH«Tu new cerro- 
paaut; 

L » 10 cm - Awna peaimoaoft ynuow**- 

P - 120 *it;/cm* * pafc^ae n36fcrro*HO» 
AaaAeMMa **A*ocm a rworo 2. noAraep*- 
A«HHoe Toxwweoaril xaparmpMCTM*oA» 

OntmflansHOT y»e*wHOe gaBiteHwa, ewar 
aaartoa cerropaM* <tBioaxw J. no awyrpaMHa- 
My AvWM^Tpy o6caahom *oaq*m*; 

0 aggoo - 2saoo 

= 14l0icfc/cM* 



r«e Oi^^ i2DM-BHyTpeHH«flA^aMcrpno&ef^ 

xhocto* KOKTavTa; 

£- o,6 cm - aw na ^oHxaicra canopoa. 

Tbkmm o5paaoM. ynew«oa a^aACfnie. co- 
aAaaaeMoe cerropa** no aHyrpcHMCMy A»~ 
Merpy oOcaAKoft *oaoh*w. cQCTaaawr AO 

40% Or. 

rtOAAepKMeafl a rom»*c 2 patoree toQir 
tohhoc a^ 6N ^' P9BHoe 120 nc/tM . TRtiyt 
riOA^aMH»»KOM Tpydw 2 aaapx * cobopuwwt 
nepvwft rpoxoA Gopxupyiouiff* roAoaicoa Ho- 
pes cm* ruff ysacTDK 1 o&uuimo* rqaohmm. 
co3Aaaan na o&caM*y*> ROAOHHy ncHrarrHwa 
m oceob»0 Harpyavn. 



Aaiea. c6pac*w ao ny^a. ony 

c«aOT itOMOOHoacy c <aopMupyiouie* ffOAO**oft 
2 kmxo CMAYoro ysaenca 1 a cooepiuajOT bto- 
po* npoxoA « cooraeTCTBeMHo tbmcc tperwa 
6 npcxoA CHway aaapx, a>«itCHpyfl no fHAPW»- 
MeeKOMy MMAMtcaropy eaca (fWB) oceewe h> 

•rpyam. 

nonyieHHwa oeeaue Harpyaiot caeA«« b 

10 AHaftusHpyfl occawe MarpyaxH. otkcm^wt. 
w> nocne vraporQ npoxOAd o^wi cnwiwAMCb 
va H%. no cpaanewwio c napawM, a nocne 
rpataera npaxooa - *a 35%. 

OAHaxo, HWHaa napa^ npoxoA. mo^ho 

15 cojAamaTw^oflMTWMoeAaw^HMaarwApaaApr 

sec*rtl*pM*pyiosU6ft roaofiKa m ikv^uic 120 

ETC/CM*. 3 TP OTpaSHTCH Ha $eJWHMHC aWHTW- 

n«Ms h oecftWK warpy3<ar. Ohw aoapacTyi. 
Cn«U> M aoapacraHMitM oceeo* naroya^ no 
20 rvlB. Henwaa ^ofiycKan*. «no6*i ee BCAvw^a 
• npeawcsnaa 300 KH AonoAMwren^HO * aocy 
7py6 na* iraTDpwx 6hytu8«a *OMnoHoai» c ^op- 
MHpytcrt^d rOKoanoft. tw «n aoaMwKacT 
or*atHOcrv nopwae Tpy6. 

arpa saftttHMtfd; Heo6xw*Mfl cHO^rrt waow- 

TdMHoa AaaaeHMe aeHAKOCTM a rontra^e 2 a npe 
Aaaax or 1S% <h M npoAonalttiTb naoTwitfy 
CHvtsy aaapot Mapaa CMfltwa ysacTOJC, 
3Q CmfxeHua ooaawx narpyam npm noBTop* 
hmx npoaoAav ro/Rpaax 2 caMAe^eakCTayaT o 
tom, sro CMnma o6caAH«>a KDjioHMw yctpawfl- 
area nrwwrfVMiriifirT!- V waoMHc aocctawaa- 
awaaoTOC 

as o>opMy/ia «*3o6paraHMfl 

Cnoas6winpaaneHMfl ajc^opMMpoaaHHo^ 
o6c«AHO<l KtMlOHMW, awi»oHa>fMw«cnycK K e«- 
npaaaaeMOMy ysacrxy TpaHcnoprTKOA koaqn- 
hm TpyO c rH^ata%<Hec<MM pacuwpHTa/reM, 
40 noA»*«y a ▼P^w acHA«>ctM hoa p*6ohhm asq- 
a 9 kmm m nepaMauittKMa koawmm ^py6 bapa*. 
tunfttumeattroractica a npouccce pafioMaro 
U»i»a.oyAiiHaiDiUHAca tcm. wto.cueawo 
* noawtueMMH a*4>awftaHCCtM aunpaaacMMfl 
45 A0^opMMpeaamoA o6cbaHOA koawmij, a Ka- 
hoctbc rH^aamcHBCKora pacumpWTOw *c- 
noASsywTT rnApaa*iwtJcicyo Aopnupywiuyia 
ro/ioexy. npt^H peGp^ft 14MWI npOrtWfl^ 

CTSAHAHa 3 Ma K&Klp* CTBAW npoH3BOA»T 

60 nepcMeittaHxa moaohhw rpy6 bap** Bbinpaa- 
niteuoro yMaenca Oinsy aaepx np« paSo*«M 
AamexKM a r>w>aBAwecicoft A0P«**py^>WM 
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(46) September 15, 1991, Bulletin No. 34 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) V. P. Pankov, M. L. Kiserman, S. F. 
Petrov, S. V. Vinogradov, and S. M. 
Nikitin 

(53) 622.245.4 (088.8) 

(56) USSR Inventors Certificate No. 
311908, cl. E 21 B 29/00 (1976). 

USSR Inventor's Certificate No. 
488000, cl. E 21 B 29/10 (1972). 

(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (c[illegible subscript] = 6500 
kgffcm 2 , a y = 3800 kgffcm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 1 8 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 16 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14-7.1 • 10- 120 = 26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf7cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 _ 26800 
n*D in l ""314120.5" 

= 1410kgffcm 2 , 

where £)/„ = 12 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 

up to 40% <Jy. 

Maintaining a working excess pressure in head 2 equal to 120 kgfi^cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 

hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgf/cm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 1 5% o y and to continue pulling from the bottom up 

through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures under columns S and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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